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€ ^# A oH] ^-^Sjcyl ^U} ^} ^?jr^ <#3L <&Zft3. ^^^>7l ^tt ^Wfl^i 

3? ^Hl 33 ^ *lH^-4 ^l^ilS. ^^^^ <q^- ^ 

£ 3 
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1020030088055 «^t;>: 2004/4/6 

%}°}*\ eflfO ^ zl^ ^^{Wafer level module and fabricating method thereof} 

S. 2^ S. 1^ II— II ' ^o\] tc)-e|- ^-^£olr4. 

S. 4-cr £ 3^ IV-IV*H 4e} tf. 
£. 5^ .£ 3^ V-V'^l of 5} ^ ^£olc).. 

£ 7a^r ^13 ^A}^ofl 4f 2.^-^ ^£0^7, £ 7b^r £. 7a«Hl 

S. 8^: ^T^^ *U ^Al^o|l 4s. 0] 3] 31 2.1- o) ^^o] tj- . 

2 9a ifl*l 2 9c £ 8S] z[ ^ ^ ^^.s-o) 

2 10£ £ »}2 ^UHH rc|-s oflolsl efl*i 2# ^ « 0 >^^ Jr.g-2 <>1 4. 

100: $Ms) 100_SL: ^3.2t°1w. 2} Si 

110a, 110b, 110c, HOd, HOe, HOf, llOg, 110h: 

200: ^afl^i 230_ET: 
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1020030088055 ^^ <H*}: 2004/4/6 

<15> M. ^ ^ ^ # o^ £ =oll ^ ^JO.S, If- SI 3.^2) ^o) %}o)3\ 

<16> ^ei-^, ol^Al-g- ^ ^ ^^fEl aflf-, afl» 1-cH, PDA, #tfl ^5)-, 7*3.^, 

<17> £. l^r WLCSP* ^EflS] i*} ^ £1-31 Jg^Sol^L, £ 2 ^ £ 12} c^JE 

<is> £ 1 ^ £ 2» ^S^g, ^Efl 51^ ^-f <yifl SIS 7]^(PCB)(10) #<H| WLCSP^l 7fl 

^ ^(50)#^ #c] l-(57)# -f-^fl PCB(IO) ^H] ^^-^4. WLCSP^l 7fl1 ^(50)^ 5L 2$] n 
cfl£Sf ^o] ^o] 71^(51) ^Hl 5)1^(52)1- ^a]^^ sfl a] tifl o] ^^-(53)^- 3L^-a> 

^, ^HH^^) Aj-ofl ^ sfl^(52)^ ^S]^ «ti^#(54) ^ tifl^i#(54)4 PCB(10)7l^ 
Aj-ofl selEs] s)^L SelH^( c ircuit traceXol^l )-§- o^s^l ^(57)^: 
4. 55^ ^<?!#^r M-^^flcf. 

<19> =L#n, S. 1 ^ £ 2*fl 01 ^ ^sfl £f2] ^o. WLCSP(50)fif S]S Heflol^V 

^-^^ PCB(10)# zfzj- 7^^^ ^l^^Jl, zvzvoj WLCSP(50)1-* PCB(10)^<H1 ^^j- 7 l ^ 
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1020030088055 <Q.7\: 2004/4/6 

IE, #31 2.1- S] ^ol(i) £ -^)( tl+t2 )7l- 7^ ^^S\JL ^3^^ #7} 
3^r4. ^31^<>-5L, 5L lefl J£A]£|<H XI ^ h>«4 ^o], PCB(10)^<H1^ 4^r7fl^ WLCSP(50)1; 
# °1^*>ZL 2]* ^^^>(12)Sf <^^^7l SIS. H5floli(ul£Al)^-ol 

*») *}JELS, PCB(IO)^ 3.71 ^<H]^ <£^jg. 9X^\-. i£, 2 2<*fl S^SM o}- Hj-Sj- £ 

°1, ^^Sl WLCSP(50)^1 ^l(tl)^ -PCB(IO)^ ^(t2)S °l*fl #31 af^l ^M|(tl+t2)7} 
^^rf. ZLSlJl, 21^ Mj-^Rr Aljro} 2)1^. ^^1- ^^^>7l ol^Ei, ^Wl^l, 

#7.} i*} Y^(70)§^r PCB(IO) ^Hl ^^>7l nfl^-ofl ^ o] 4^ ^E} 
5.^0} 37I ^ ^) #4iofl <**g*Hr ^3f7> ^cf. 

^ ^-31* *M*>7l ^tt^l^^7H^^^iL 312001-0077826^^1^ 

^l*fl A o V ^ ^£ 4^ ^£31 i^f 7^^ ^£31 #*l"7 r 7flAl£l<3 olcf. ^-71 * 

7H^si^^ ^1^1 sl #3H>H ^ tfl*H 7il ^ ^ ^8- ^ ^, °1» #cl °l-§-*H 

PCB^Hl ^^c]-. 

S <^^*>7l ifl*>o} PCB(10)^1 ^^sl^ SIS. B3H^# Tj-^Al^ 4* oiolA-1 2^£) 37m 

^4, ^7l trj-.g. 2.^-0^ ^ o. o^^§l ^0} -^)(t= ^ tl ^JL)2± PCB(2 1 

si t 2 %1-JD^l ^3. <y*fl Jf*j| ^oll *V7^l7> Sit}-. zlsIji, ^4 PCBCprinted circuit 
board)A>olo| eg 3g^v 7fl^(CTE)2l l-^^l (mismatch)S. ^^oflA^ ^cH-<Hl 7l7fl3<y 

^HJfli7} 7}S|l|o^ #Cll-ofl £I^o] ^^^7|l4 #Cll-ol -g-el^o] 21^ ^3]^o) # 
^Sl# 5E, PCB ^1 #Cl ^ >M"8-*H 4^7flSl ^-g, ^^>£.S., ^3 

o] ^ofl^ A^p-slJl 5&xr ^-ol szfl 7l# (solder less package)* ^ ^cf. 
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1020030088055 Q AA- 2004/4/6 

<24> ^- «V^o] ol-f-uL*} ^Mlfe &&&& ^SLS. -g-ol^>7fl ^2:^ ^ 31 

<25> £ ^oj o]^JL7.} ^ cfS. 3^2=. *j ^^7> 7>^*> ^ °1 ^ 31 t 

^l^j-JlT,} i5}±: ?A°]t\. 
<26> ^. ^Vrgoj o]^jl^ ^ S 7)^^ ^^1^ AlSl^ol ^J-s} ^ol^i efl^i SI-* 

<27> _a ^-^o] ol^j7^> s>ir £E nf€- 7l#^ ^^S}-^ Silt -S.-^ ^ 

<29> Aj-71 7)^^ ^llr-i- ^*>7l ^ <U tf}-^ ^ o] 3\ efl ^ Sf^- 

^4 ^-§: ^l^Rr %)°]*\, ^7) no)3\o) ^V 7 j ^6\) 4^0) ^ ^ 

^"71 ^7.} ^ ^-71 4^<S] i^ftf 

^>7l ^flBfl^i , ^ ^-71 ^7]- ^S. ^ofl 3]^ 4I-7I 7flWfl^3f ^7)^0.5. 

^7># SL^Vcf. 

^l^Rr #31, ^ ^"71 ^-i- ^Vo]j 33 ^"71 4^5] ^7]- 
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1020030088055 ^^ 2004/4/6 

*>7fl ol^ ^HM: %S*>^ 3H<=f. °1^HH 7^151] 

*HM1 ^-I- ^^ 7 1 o^fl *ll^£]^r ^^ofl 

o]*fl ^ojcf. ^ofl ^ % V S ^ ^ A^l- ^111^, 

<33> .gj-rgo} ^ ol3l efl^oflAi S.^s}-7}- ^^jOg. &5L5\°] p C B<S] ^IL^ 

3}olcf. u|-o>7l- ?|ol5l eil^ £f^ «M ^ ^flti]]^^ o]*fl 4 i^} ^1- 

-i- ^rS. 3^r*r°l ii^Sj-sqjl 3H4. i&, $Ms| Efl^ PCB 

4. 

< 34 > ^ sjHs] Efl^t a^ofl ^-g-sqfe i7} ^ DRAM, SRAM, f2fl4i ^£.^1 ^ 

ji^aj yV£*fl Dfls^ ^, MEMSCMicro Electro Mechanical Systems) ^, 
(optoelectronic) ^} ^, S^r CPU, DSP ^ HS^H f-* i^cf. 
3] °1 ^ efll S-l-^r ^ fHf^ ±.z\ ^Dl-S^ ^S. *>M-^ 

^l^M ^«1H ^iL*V a^s. #^-^1 ^7]- i7} ^s-S. %[r4. 
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1020030088055 %^ <Qx}: 2004/4/6 

<35> =l^jl, £ $])o)3\ efl^ £fi 3] °1 ^ ^ ^h}€- SOKSilicon 

On Insulator) flol^, ^ *}± ^}°)^ , Tll-^r^ $)}o)s\ t xflEj-ni ^jolis], ^cg ^oj 

<36> S. 3 ifl*l £ 51- ^-S^H 1^2] i^HH ir€- E]|1 S-l-oll cfl 

*r°1 -a^tr^f. £ 3^ ^ *fll 14^. 3] o] ^ efl^ 3.^4] ±%^5.o) ji t £ 4^ 

£ 33] IV-IV'^M1 ^r^S-OlJl, £ 5^ £ 3^ V-V'^N n}^ ^^Sojcf . 

<37> £ 3 tH^l £ 51- , ^ofl tcf^. ^1 ol 3^ Eflif J2.^(WLM)£r SIM 3] (100) , ^ 

^1- ^l-(110a, 110b, 110c, llOd, HOe, HOf, llOg, llOh), *flwfl^(200) ^ 
^K230_ET)3 ^^4. 

<38> ^lol^(ioo)^ 3i^(100_FS)2r ^(100_BS)* ^l*}^ ^^(100_FS)<H1 ^1- 

(110a, 110b, 110c, llOd, HOe, HOf, llOg, 110h)°l 9X^. 

<39> ^\ ^1-diOa, 110b, 110c, llOd, HOe, HOf, llOg, llOh)-^ ^ 3]]je.( 120)1- ^ 

<40> 7flafl^(200)^r *Ix> ^7.} ^^.(1103, 110b, 110c, llOd, HOe, HOf, llOg, 110h)£] A 

^ 3fl^(120)l:2l- ±7} ^#(110a, 110b, 110c, llOd, HOe, HOf, llOg, llOh) 

Sr #3L ^h}^ ^#(200)^ ^He^lli (100_SL)-§- 7}S.^n] ^}o}^ 

(100) ^Hl SU4. «^(200)£r 5L 5^1 S^l^H 9X^ «>4 4# wfl^d, 

^, *H§\ ^afl^l(210, 220, 230)0.3. ^ ^ . oj ^ o. ^ >fi( ^ ^ 

«^(210, 220, 230)£r ^ Hf<y, 5}<y ^ Bj-^l e^l^l 7l^# ^ oiq. 

^wfl^i(200)^r 3# ^l^f 5£^r 3# o] 0.3. 4°<^M1 t «-E-°li=r. ^ 
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1020030088055 <H*}: 2004/4/6 

^Hfl^d(210, 220, 230)£r *fll tfl^l ^13 ^£#(205, 215, 225H1 ^ f% *\g. Q 
<3£}Ji m ifl^l *fl3 ^^^(205, 215, 225) ^hH #*fl ^-g-s>^ ^ 5fl = 

(120)Sf ^sltf. q^j ^<g^(205, 215, 225)£r %]°] 3j (100)2]- 1 ^ ^1^7]- ^ 

31^7} -ffAf^cf^ ^ol^dOO)^ ifl*l m ^<£#(205, 215, 225)^^1 <1 ^ Tfl^ 

^ 1-^^15. <?]€r>^ iHe|i7} 7>«fl^^l ^ 7 Hb 

<4i> E 4 ofl ^Afl«] £a]eM 5U*r ^ ^o], ^|Jf 34* ^7>(230_ET)^ « ^ (230)^4 

^ afl^^-S ^ 3 4* #*>(230_ET)» ^*fl $[o)v\ ^ s.^.(wLM)°l n}^ sLJEl 

<42> £ 4 ^ £ 5 ofl i^s]^ oi^ ^o] t ^yfl^(200)^ ^BV(300)ofl <^fl 

3M w>^^§l-nf . iL^°V(300)^ ^fl«fl^(200)l- cjzL ^4* ^>(230_ET) 1 ?1:^- ic# 

<43> M-o>7>, ^jojjs] efltffl al-(WLM)^- ^Hfl^d(200)^ ^ofl Aj-ig ^.^7fl(320_FS)^ ^o]^ 

(100)^ ^(100_BSH1 ^ :£Jl*]1(320_BS)«- d) ^ ^ iLJ^Rr ?J°1 

w>^-3]^>cf. Aj-ig is^fl(320_FS)l- iS^-(300)^ ^5. ^cf. 

it, ^ iiS^(320_FS)sf ^ iLJL*1]((320_BS)Tr *IMb) ^]}^ S.^(WLMHH ^^Rr 

*fl(320_FS, 320_BS)^ #4^, *1H 7]^ 7>^1 #^^^o. S ^^tf. 

<44> a o >^ ^ ^ US *fl(320_FS, 320_BS)7> ^^_°5L ^^1^ Aj-ig ^ ^ j^jr 

^(320_FS, 320_BS)^ 1 31 °1^(310_FS, 310_BS)-f-^ ^^fl efl^ S-^(WLM)^ 

-^-^cf. a, ^^a-fr PVDS. ^^^1 ^, sflEi^^o^ 9]* ^4=- ^-7sl-(230_ET)^ ^#^1 9) 
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1020030088055 %^ H*}: 2004/4/6 

tt ^ J±J:*ll(320_JS)-i- 1^^7m, 1-314^-2.3. ^ iL5L*fl(320_FS)-I- *g^«- ^£ 
&4. 4^ iLJ:4(320_BS) 5E$b PVD lEfe #314^ °-3. ^ $14. 

^4 ^11 ^4°H1 4€r 3144 *m 2-§(WLMHH^ 4 44 4i4 ^1-CllOa, 
110b, 110c, llOd, HOe, 110f, HOg, 110h)4 iae}ol£ 44U00_SL)# 7}^ 4 3144 
(100) #<H1 4^ ^4 ^4 //m 4S.4 u}]^. 4^ ^^o] ^ ti ]]^(200)o1] 4*11 #Jl 4^44. 
444, ^314 £4 100 ifl^l ^ #m 4S-4 €• 4^-4 4^ H^H^ofl 4«ti -3. 4<Hl ^4" 
4^ 44 i4 4^144 ^ ¥M|CE. 14 t2)-& 7>4^r PCB 7144 €-2-&4. 

444, 3144 4*i4 s.KWLM)4 44(D ^ ^^1(T)7> ^2fl4 2.^-4 44(£. n ^ 
^MICE. 24 ti + t2) i±4 44. 444, 2-1-4 r^aj- ^ ^4^-7]- 7}^44. se, 3144 

« SKWLM)^ 3144(100)4 1 ^ 4^7} 4^ PCB 44"4 JgcL&ojEIS 44^4 ^cfl 
44. =iz)3i, 3144 2^(WLM)^r PCB44 4th #4 # f-4 4- 4 

4-§-44 ^44-44 2-1:44. 

2 6^ -g- t^4 *112 ^HHl 4^ 3144 *m S-KWLM , )4 44244. 

A2 ^MH 4€- 3144 efl^ S--t(WLM')-^ ^yfl^l(200) ^Hl 1^ ^44 44 ^4 
-¥-#(400)^ 4 ^444^ 4^ &44 *U ^HHl 4^- 3144 $M s.^(wlm)4 447> 
&4. 44 ^4 ^-^(400)^.5.^ 4*1144, 444, 4^ ^4 4^44 ^ ±.7} 7} 4-g-^a 
4 s 44. 44 ±4 ^(400)^ ^^(405)^1 ^44 #4 #4 4 4 ^4 
(410H1 4*11 X4 ^4-44. 

^£4405)^ ^^#(235) C|H <§^4 ^4-(240)# -f-Sfl 2#4 ^ff *flyfl4(230) °- 

^ ^44. ^4-^1 444 4"<H3 5.4 4-§-44 44 ^4 ^#(400)* ^4 

^s. &4. 
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1020030088055 <Qx}: 2004/4/6 

<49> o}2f ^-O) ^ ^} =.cq *i*> ^7} -"^(400)* ^1 0] 35] efl^ 2.1; -tfofl ^ig 

S.*) PCB 71^: #°fl ^ dt*}* ^ ^ ^eflo] i ^-s)o)l al*H 5.^0] ^fg^-i- ^ 

<so> £ 7a^r *fl3 ^Al^ofl nf§ 31 o] 5] ^ 5L^(WLM")^ ^r^5.ol Jl, 5L 7b i 

<51> ^13 ^HH 4=. ^1 ol 3] efl^g s.t-(WLM")£: ^ ^^>f-a] *|7> ^7} «-^o] s.^- i^ofl 

^^MC embedded) ^Hl 91°]*], *1U ^HH ^ SIM^ efl^ S.#(WLM)^ *H7} 

<52> £ 7a oH 5LX|£M oi- tiVsq- ^-o), ^ ^«fl^l(200)# ^*Rr 

^ *flwfl^(210, 220, 230)^ ^oj <g>£=)<H ^ *IW El(500a) , ^ Ei (500b) Hi^r ^ 

<53> ^3fl^lEK500a)^ ^^-(210)4- ^ #^-(220)34 zl A\o}d\] 7 fl^^ *fl2 ^<?§# 

(215)o.S tH^I^S ^7|-Al7l7l ^(210, 220) *}°)°\) 7 fl^5l^ if&2) 

*fl2 ^^#(215)^ -R-^i^-o] 3. -f^fljg. cfl^l^H ^£ 5^. A 3^(210, 220)o11 

^ A]2 ^ ^13 ^<3fK215, 225) ^«\] <2 ^(219)2}- *fl3 *i<2#(225) *4W 

^^-(227)1- M 7fltifl^(230)ol 7flafl^(230)* ^Sfl #71*]^ a)^}. 

^ 7l2flAlEi(500a)7> ^^rf. ^^0) ^tifl^o] ^s.- z|. 
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1020030088055 %^ 2004/4/6 

<54> <y<3El(500b)Tr *Hl 3fl^(210)oi)- A]2 9l&K\ 3j)^(220)ol *1 ^flzi^ o_5. 

°\ *fll 3))li(210)5f A]2 Sl^E) sfl^(220)^- A2 ^<3fK215) i-lH 

^^-^(217)1- *sfl *1zl*)}zl^ <a^€^. ;*)U ^ ^12 sfl£i(210, 220 HI ^ A]2 ^ 

^13 ^#(215, 225) ^°\] ^€ ^^-^-(219)^ *fl3 ^<£fK225) iJH ^£ <S ^( 227)1- 
-f-*fl A o v # ^Hfl^(230)^l ^^^cf. ^Hfl^(230)^r -f-*fl #713*1 A]jr 7 |. og ^^sj^ 

9l^](500b)7} SHg^i}. £igo)]^ MY (219, 227)£- ^ §s^ZL ^EflS. S^oi oi_o 

«*1(220, 230)o] s^^g. nfl^^-o.^ ^7l^<?l o) s.o]^^ 

<55> ^3)]AlEK500a) ^ <?]^Bl(500b) ZL^Jl ^%Hd]£^1)^ 7fl^^o] ^ ifl^ 

^51 5tU, £ 7bsf ^-g: S.^- sfli €^1- *)Ms| Slr(WLM") ^°)H 

^5^1 -H^x)- ^l7ll}->5L ^%V(500c)^r ^wfl^##(210, 220, 

230)^1 ^ <^£] « C V^ ^ Aj-g-^ -g-oj^TH ^1g- - ojt}. 

<56> aj]3 ^Aj^oflA^ ^£^4 ol^-S. S|S#ol 7fltifl^(200) t)H ^5) 

^-fl- «^(200) ^ 0 H1 JEE^r ojs-s. si s-^ol 7 flaflA] 

(200) ^ ^^tb ^cHl ^*fl tg^sj ^ #^olcf. 

<57> ojsrV, £ 8 i|^l £ 9cl- ^Al^o)l ttf^. ^013] E fl^ S.^(WLM) 

<58> JE 8 ^ IE 9a* nA]*\)o}# ^t?\*} fes} 31o]3ll- *fl^*Vt}(si). 

S1H 5*1(100) ^Hl ^ ^£iel-°l*. 51-^11- (100_SL)<H1 ^(cl, C 2, 

c3)l:ol oicf. o]s. ^ ^ ^ (clj c2j c3) ^^ ^.ojsj. ^s.o| ^ ^ ^ 
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£tfl ifig] ^ & JL, zvzv nflse] ^ ? ASIC ^, HS-^l^i^ ^-o] *m<q 7] - 

8>1^ ^ ^ 5 flol(A) 3^ 4>2^ ^ <Heflol(B) ^- nf^tb ^ o^Hofl cfl^H ^ 
^ ^ 91^. ^[Sl «o v ^°fl^^ 8>i ^ <H3H(A)-I- ^IS. -M^^. 8>i ^ 

^5fl°l(A)l- ±x\ ^-i-CllOa, 110b, 110c, HOd, HOe, HOf, llOg, HOh) 
n *M<>]^(. 122)^1 ^#5^ ^ 4^(120)» ^wltlrtq-. 

51 8 * 51 9b# ^-S^, ^ sfl = (120)^ 5flA)aflol^uV( 1 22)ol ^ojs] ^-ofl z]- 

5L§ #3)3- *ti«fl^(200)^- ^^*14(S2). ^«fl^i(200)^- ^ £f ^ ^> ^#(110a, 

110b, 110c, HOd, HOe, HOf, llOg, 110h)* <#Sl <£*1)£. ^^\7] JflsH ^^tf. 

^Wfl^(200)£r jxf^ ^o] ( ^ ^ AlZL^" SJ\-0]o] ^ *fltifl^#°_5. 

^ Bfl^^£ ^51 544. °l*HH^r «^t(200)# 3# Hfl^o.^. ^*Kr ofl^. 

^l 2 !^, 5flAlaflol^nv (12 2) <#d\) ^^#(205)^: ^ *> *)]1 ^#(205) ifl 
°fl ^ 5fl = (120)« ^#a]71^ ^^*1 -f, ^flwfl^(210)* ^^flcf. 7ll# 

^12 *i<£^(215), «^(220), ^13 ^##(225) ^ «^(230)^§- « c > 
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<63> zv 7flBfl>«d#(210, 220, 230)S1 a^o. A*\^°\^(122) *>JM ^-f-(ll0a, 

110b, 110c, HOd, HOe, HOf, HOg, 110h)^ s\S, sfl^-l- TMd*|-fe «fl^ 3.^, 

<64> zv *flufl>a#(210, 220, 230)^ SIM^ ^^oj) ^ej^s^a}- g:^. a*-«J-7]#^ 

^ofl £}sfl ^, 31*} ^} ^-i-(110a, 110b, 110c, HOd, HOe, HOf, HOg, 110h)^ *fl 

2: ^4 ^o^^J. Af^l AlZj- ^-g- A>-g-SH SflE-^H *g>^ - olcf. 

<65> tf-g- ^<L3-±r, Sl£<% ^ol^B(paste)* ^3^1 HS!^ fM^*fl>H 4 

^afl^l#(210, 220, 230)* *gs$*k ^5. ^cf. sH^e^ ^ ^ ^qcq 

<66> ££ ^AS^r #^H3 nl-* A>^>^ ^51^- ^?d*H »J-^]# 

*}-§-*H ^ «4i^(210, 220, 230)* ^5L ^cf. 

<67> zj- 7fltifl^^(2io, 220, 230)£r ^ , , € , 3.^B., tf, 3^ 

<68> t.^, A o v # *flwfl^#(230) ^ ^ a] , p>d] iLE.^ ^#-g- W ^ 

(230_ET)£ ^-Tfl ^^tbcf. 

<69> ^11, *fl2, ^ *fl3 ^<S^(205, 215, 225)^ ^ ^ ^ ^ 1 

^ 3l^r* 7Wb ?M wy^^cf. n}^, BCB(BenzoCycloButens)7} *fli, z\)2, ^ ^3 ^ 
£#(205, 215, 225)°.^. ^^>^. BCB o]£)6fl£. #e] ^^A}^( po lybenzoxazole) , l-eM^l 
S., f-^ ^51^ Hs)"i-3f ^ 

3 -¥"71 #^ f-oj A>-g-^ ^ ojcf. BCB S^r #£1^1- A]~g-^- ^-fofl^ ^-^^ * f^o] 
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U*Hr "J-^ofl 2]*fl ^ Si*}. ^-§-% v ^^1 #7} ^((llOa, 

110b, 110c, llOd, HOe, 110f, HOg, 110h)2| <l2r7}- t^s}^ H o v *l^-7l T^ofl 

7l# f^ofl 2]*fl *)U, ^2, * ^13 ^^^(205, 215, 225)# ^ $]^sL^B\ 

7\n*\Tr iBJfliS^-El S.^-§- iL^*]-7l HDP-Si025. *fll, *ll2, ^ *fl3 

#(205, 215, 225)^8: ^rS. . 

5. 8 ^ £ 9cl- #S^>^, ^yfl^i(200)ol ^MsKlOO) ^(lOO.FSHl *fll £-5. 

^fl(300)l- ^tWSS). ^11 ^.^^11(300)^ ^ll*K200)* ;&Jl*1-71 ^*1H ^tb^f. *fll i 
^^(300)^ ^1 ^ U-g-^*l BE^ ^e)o]DlH. ^ &t*. zl ^.^^ 

2-50 #m °A yfsj-^^cf. iLJL 711(300) 2} ^ #3l(S3)» ^^d^-S SAltV ^0-^ 

iL:M(300)2l ^£ ^^.ofl rcfefA^ =-t= oi 7 ] ttfl^-ojcf. 

^^JlS, m iS7fl(300)^ ^ ^ofl T-fltifl^OOHl ^ #7)^9l Efl^H 
3 ^Al§ -t= clef. 

ojc^A^ S.^- #3)3. ^o]^^. £-SltH}(S4). ^|ol si (100)21 ^ ( lOO.BS)* 

*\ (grinding) 31 <>1 3*1 (100)2} ^v))^ , S. 9a°\) J2.-& #31(A)S. 

(sawing)^^. 

Mlt ^^*Vcf(S5). Wr^^lS-Tr ^11^31(100)21 ^(100_FS) 
z\- ^(KXLBSHl ^ iLJL*ll(320_FS) ^ ^ ^-^^(320_BS)» ^^t>^f(S5). 

Ji:M(320_FS) ^ ^ iL^^(320_BS)^r 31 °1 3} efl^ £^(WLM)-§- 2] «- o.^«-Ei 

(320_FS) ^ ^£ iL5L7]l(320_BS)^ ^^Sr, ^3. 7l^g- 7>^1 #^^-^0.5. ^*>r4. 
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& S.S^(320_FS, 320_BS)7> -g-4r#o.3. ^Ajs} ^-fofl^ #13 ^ ^ j^jr^ 

(320_FS, 320_BS)^ 1 31 <>1 = (310_FS, 310_BS)-§-^ -^-^11- a}-8-*H $go]s| eflt S.#(WLM) 
oil 

<74> £ 10-^ m ^A]oj]o]l G)eV ^|o]5Jl Eflig S-t(WLM')^ ^12: 

<75> £ 10# ^S^g, 7fltil]Al(200)-i: ^7ll(S2)^l^ ^1 ^Al^ofl 2]^ ?flol2l 

<76> ol^Ai, ^=(405)1- ^5}-Jl(S3), a1a> Jff-(400)-°r S^^£KS4). 

(405)^ «*](200) A o VJ f°fl ^^#(230)-!: *§^tb ^ , ^«fl^i(230)# ^#a] 7^ 

(240)* l^tlM ^ ^7} ^7.} «-^(400)^ #c] 1- , ^oj^B 

^ 3^(410)* >M~g-*H ^HW. 5^ H>2f £o] ^^«-(410) 

^Aj-o] 1-^-^711 ##£lol ^ o. ^31^(300)^ ^^(410)2f ^-#(400) 

A>oloi u] -xl^ *fl-g- ^ oi^ cyci ^( under fill) ^o) #^5. ^^Rr ?M «V 

<??> *n i a.j:^ cj^l(S5) ( £1- ?llol2li- ^-el*>^ ^711 (S6) ^ M_ 

M *§ A 3 ^-^1(S7)^ *fll ^aHHI oi*V ^olsl eflig S.#(WLM)2} U 0 V ^4 ^I^Ml *Ja1 

<78> £ ^-^^ ^13 ^AHloil oj^ $ ]o ]z) efl^ S.1-(WLM")S1 *fl«fl^(200) ^a} ^ 

^- ^ ^> -g-Alofl ^A^^d-^ ^ofl ^OlA^ ^ 1 ^AHH 9)15}; %]0}S) 
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<79> ojAV £^|- ^ ^X\6\}^ ^*}<%X}#, £ ^Rr 7) 

JL3|.] 

<so> ^ofl n^-s. ^o]3fl efl^f S.l:^r PCB* &^JE.S d^S^^L 
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1] 

^71 $Ms|2] #7l <8^€ 4^ ^1-; 

AV 7 j J^o} ^ ^ ^ #6fl 3]^ «S^S|<H ^"71 i*^* tfi ^ 

A oM #7} i*} ^# #ofl 3)^ #7l ^aflA^ ^7l^o.s <£^sm ^ 

#*Hr a^sHr 3Ms*l 3.1- . 

2] 

«- ^1*H, ^fltifl^^r ^"71 ^H^w. ^o]#^- 7}3.^Z\ *£^S\±r ?A=r ^ 

*m $M 2-1- . 

[3^*8" 4] 

5U°H ( ^71 ^ol5)S] #71 ^^ofl #71 <2]^ ^ ^-7>°J# 71^ #£ 

ii^^l- cl if-*Rr 5J-8r f^jAS 3H2l i« £1-. 
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5] 

6] 

*fl5 * 0 H1 5U°H, #7l ^ Hi^M ^"71 ^ iLI^ll^ z|4 ^ ^ 
7] 

^16 %H1 A oM ^^.S. °l-f-<H*l ^ M^W ^ JiM^r 1 3M^°ll ^ 

8] 

SL^r ^7) ^ o)^o]*) s\sLM. 3 ^-^ f>}^ 3|o]sj efl^ £ 

[^^J- 9] 

* 4i^> ^7] ^ ±7\£_ ojs^^i ^ i^-^ ^-2.5. 3Ms) 
St. 

10] 

^11 %H1 91°]^ , i4 ^#^r XJA> dt*> |t°J ^ 

# ^ $]} O] 3| 511 is s-i- 
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11] 

12] 

#71 # 7 ) ^ofl tg^^U, 4^7fls] ^fi^m s^-^l-irojl 
13] 

^112 *<H1 5^*1, ^7} ^fl^o. A%r ufl^olJl, ^"71 X\% afl^^^ #7] $fl °1 3| S>f <g 

^ 7^1^7> ^ EE^r -H-a>*V ^<a^| <^Sfl 33* 43-2-3. *}£r ^olTj] efl*t 2.^. 

14] 

*fll2 &<>H, ^"71 3M^cq a> 7] ^ofl s£ 7] ^ #*}*};* i^Al?!^ # 

^ H^^l- 3 i^Kr 53 ^-^^-S ^ols] ell^ 2.1- . 
[3^8" 15] 

*fll2 Hi^ *fll4 ^-<H1 SU 0 ^, #71 #71 ^ tiS.7fl# 3 3£^-*Rr 

53* 43 Sfe ^1 o] 3^ efl^ H.1-. 
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16] 

XI 15 *<H1 ^^H, ^-7} ^ ^.^^2]- ^7) iLJLXm AA 5E^r ^ 

[^T 1 * 17] 

18] 

XI 12 %H1 ^7} T-fltiflA} iflofl ^ A o V 7] ^nfl^ ^T-ofl aj^ 7M^«d ^^g- 

^7} HL^r ^"71 ^ ixj-s. oi^^i 5L^>^ ?A^c ^ a>}~ ell 1 ! 2. 

"ST . 

19] 

-S- ^7} H^b ^-f- ^7>S °1^<X^1 ^.g. 3E.^*Hs- ^ -g- ^ol3] efl^ 

2-1:. 

20] 

XI 12 &o^ f A oM^ ^7> ^ ^ ^s.o] ^ 

* ^ O.S ^ ^ols] £.1- 
21] 

XI 12 %H1 &c>H. #7l^ ^7f ^l-^-^s ±7} ^#0] 

^-§- ^-^^ *>tt SIH^ Eflt 2.1- 
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22] 

^sRr #31; ^ 

(b) ^"71 ^7} ^# ^oHl ^ 4^<J] #7} ^7} #3l <UM]3- 

23] 

3122 iHl ^"71 $)H2]^ aV 7 ] ^ ^ ^s.^- ^-g-^Kr 4^ ^H^liL 
24] 

^122 %H1 5U°H, ^7} (b) ^J-71 T^fl^ A o V 7 l ^Ol^fil- <g Jg^- 31^7} ^ 

[^t 1 * 25] 

^22 ^^^-i, #7] (b) #31 ^Ml, A o V 7l ^fl^ofl o^gfl ^s. 3^r€ 4*r3 

^> ^€ #^ ^-7] SIM 3] -i- ^#^Hr #31-1- SL^Hr ^-g- ^-^0.5. 
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26] 

27] 

*fl25 * 0 H1 &<>H, ^"71 ^SHr ^Ml ^7] 7fltifl^# gul -*7l ^ ^> 

28] 

^125 %H1 5i<H A i, ^SRr c+Til A o V 7l SIM^ *^oll ^ II7lt ^ 

29] 

*fl27 S^r *fl28 %H1 ^M^i, ^7) HL^ #7] JjLJl^ ^ SE^ 

^- .^*Kr 53 -1- ^^3- *>^r SlMs] sfl *t 21-^1 
[^^%- 30] 

*fl29 %H) 5a , ^7} ^r^SLS. o]^.o\^ 3fi£ iLJ^flsq- ^ iLiL^ 1 Efloj^cH] 
<2l*fl ^^fH ^^Rr no)*] o^Sl ^flS « 0 >^. 
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31] 

A22 ^ofl Sl^H, #7l (b) #7^ #7l zfltifl^ ^ 3)* ^ cj^sq. ^ 7 M^o] ^ 

^ i4 Sfe #7l ^ ol^o^^l *g>S*Rr #7fl<?l S-^JO^. <5^ ^|ol^ 

[^% v 32] 

*ll22 %H1 #71 (b) #3] ^ofl, #7] 7flafl^ ^-ofl ^1^ 7il ig ^o] -Jg- ^> £ 

^ #71 ^ ±.7.}S. 0)^0]^. 5\3-W ^*Hr #7ll» Dl i%><5}^ 5J-§- IpgJlS. ^ 

33] 

422 %H] &o^ f av 7] (b) cfTfl ^ofl ( 

#71 7fliallAl# ^<2#-i- $>8*H=- ^711; 

#71 *|<?!^<Hl #71 H^f i^l^TT 7fl^-JfS *§#*M « = * ^#*Rf # 

711; ^ 

#71 ^^<H1 ^ i4 5E^ #71 ^ i7fS ol^^^i S ^ *i#*Rr ^7ll# 

34] 

^122 *cfl ^ol^ ( ^ «flols)#Sl #71 ^^*1 ^> ^ 
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35] 
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